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(54) APPARATUS FOR PREPARING THREE-DIMENSIONAL PHOTONIC CRYSTAL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the introduction of 
nonuniform portions and to obtain a high- quality three-dimensional 
photonic crystal by forming a thin film on a substrate, pressing a die of 
a micro-structure to this thin film to mark micro-structure and 
transporting the substrate. 

SOLUTION: The substrate 1 1 which is spin-coated with a titanium 
oxide composite material is transported to a heat treatment mechanism 
section 17a where the substrate is subjected to a prebaking treatment, 
to form the thin film of the titanium oxide composite material on the 
substrate 11. Next, the die 12 having the prescribed micro- structure is 
Dressed to the thin film consisting of the titanium oxide composite 
Tiaterial to mark the same, thereby forming two-dimensional micro- 
Deriodic structures in a mark mechanism section 13. Next, the 
iubstrate 11 is transported to a spin coating mechanism section 16b 
vhere the thin film of a silicon oxide composite material is formed. Next, the die 12 having the micro- 
.tructure is pressed to the thin film consisting of the silicon oxide composite material to mark the thin film in 
he mark mechanism section 13, to form the two-dimensional micro-periodic structures. The three- 
iimensional micro-periodic structures consisting of the two materials varying in refractive indices are 
)btained by repeating such stages. 
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0, *fcfii^:b^*fc*Bfcl^3tf*£fc#wri& 
btch. 

[0034] mmmA ) 01 4& s *wn<r>3®.7t 

7 * h- y ^JgSf^^g^ J: I.lfete^ffii4 <0 3&7C7 
* h- v ?&&?>imim£WiWi-&K&bcr>mZ\ m 1 
4<0(a) &<aL ( f ) {i&Ig£fBW£*:#><?)8l5£ 

mmmx'h h.&r. *mmmmm<?) 3 &7C7 * h - •? 
?&§k<Dmi>miz^xmm&. t-rmt* mm 

1 ±fc» 1 <0HHr*£ir*4«8fr4>**SBt2 
*4. H7JC*^"t)<Oi:|BH|^)S4*. 014 

( a ) KTK-fcfc 3 Iz LTSWttOJtfrfcff L ST & £ fc 
(CkoT 2^<9^Ji]$lt££2siJEp-$-|> (014 

(b) ) . 

[0035] 2ttjmM®&m&zti*:mm±.£m 
w i zmrnt m&mmimmttt s & 1 

a4b&fflV^TJJW*fif3 (014 (c ) - (d) ) . 

{-t%h*>. mma^izx^xmm^tim 
[0036] mz. W4b££hMfPtfmztvmm 

±fc»R2*«HU 07(c;*T{>Oi;|Sl«(7)S4T'^ 
Ep-tS (014 (e) ) . ZOXolzlxmfcZtltzm 

mzmzLxgrnk-rz. ztuzx*). micomtnm 

mzhvmmMm&zttfmmx'bh. 

i o o 3 7 1 0 1 6«, 5®mmm>3<Z7m®m 

01 7&tf018<4, ^-gfrfrtfSSASft 

[0038] <HJBB»5) B19I4, *#5fc>3&7C 
7* h- /^^ B B B f^^atJ:l.3»:7C7* h--y?*S 

s^mfimzwm-htzihffmx. 0 1 9?> ( a ) & 
v^l < f > tt&xnzmn-t&tzitxnmiimmmx'h 

*»4>£*3W2*8WU 07t=5rftOtigacoS4 
(01 9 (a) RX/ (b) ) . §&(C, » 

mzmmix. m4-cmiti (119(c)). 
[0039] mmmzx ->x 2d5t®m$mtiWfcz 



X? 7 £51 LT«M88 * HBSrt-S C fc THS2cDJSffr* 

& (01 9 (d) ) . J£WC. mic9JStfr*$Mfi--r!># 
fi*»^4«K2S«JBL, £4TJ99r*S (019 

(e) ) . zcox^zixm^ixtzmmm^crxp 
x\ m2<r>m&£iii-z>ttm->e>frt>%mmi® 
zixgrnttz (019(f)). ztuzxo. mi 
commzttzmifrb%mm2tg.f5.tfrt>%% 

* <t 3 k . s& jrottMtw- set awr* 

[0040] 5%immwr>3K7m®immi. mi 
$m.<mm4bnmz. 01 t 

<m%2. 3bn®.<7YmX* , ftoZ\b1fiX'%. ZV>®£ 

izu. mimmm4tmmiz. mta. 01 7m/m 
is^ZTKtm&btch. 

[0041] (Sat»«6) H20U S *fH*03<JC7C 
y * Y - -y 9 &£kft mmW HZ Xh3ttjt7*Y- v9%i 
£&cr>imJj&&MW-fhfi:it><7)mx\ 02 Oct) ( a ) rir 

v^t (d) it&Tnzmwt&tzvxTy&jzwMmx'h 
h. t-mmhiz. mLii-izmcojmmtt-thtt® 
frt>%mwk2*w9Th. mz. wmmuz^n 

tc, OR 2 St^M 3 *X5fcUM LT , ftRWt-eti 
«u^^^3«»j«Siifc^awH*»(ftt&. c: 

<n> x o izB&teixtz&Tmmmizti ix. mi iz^-tm 
4 =&0 2 0 ( a ) iz^-t x 0 iz Lxm£.s.mmmn±.fr 
h#L^xhz\ti l zX'>x2 dLTtmmmmm. £#jep 
•tt. mm 2 mmm 3 tc 3 &K.mmmtf 

Btf&tlZ (020 (b) ) . 
[0042] *vvt . MW#*S*lfc«««it««0«± 
gB(C7*M^^'7.hS:^niL, 7 ^ hVT.^ 7$-5itT 

^^«ffR30tt«HKUia«^H(£-r«. §<bt=. B 
WWOtfcJ:->T>^-y»iftStifclIIR3 b 

ix. vy^^y^y^m^m^m^x^wmmm 

«*t*«S2' ^ffi^atf (02 0 (c) ) . 
[0043] JJLh^lS (020 (a) - (c) ) 

mm^zbi>-*smx'hi. &mz, msxsstm 

^o%. ^2coStfr*££^&tt«cogB#£Bk£LT 
Sm±^h (020 (d) ) . ZtiizX^X. ^lcoffi 
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tit. M$mm>*?->cDft(m 

mmzh^X{>+tt%%&tf&tz1x&£olz. m&VM 

IBHM^^«4 . 5 k ,016 ic^rtffift k =5: 
4. 3&7cE$«jt*^4^-&#OifA*>, 
m&HtaJBffl 2,3k GW<o*ftTfr 3 i k a*c& . 

msMncomm. 5tmmtz. mm. hi7s^h 
[0044] {mmmi > i>neiw®T'«ffl§ tut 

R*4£k#«J1g-e*4. IUT. *O-0!l£0ffi£#M 
LfctffclWW*. 02 Hi, *3ffiJfc>3<«c7*l»- 
•y ^ISAftmt(c J: &l«S^©703a7E7 =r h--y 
^ttfl«fattrife*RIW-*fc«)^>BlTs 02 1<O 
( a) $rV%L ( f ) l4*0StRW4fcit>Oft*BflB 
E3T»*. 02 2(4. £«*»TajB$;h.*Stf> 
jWBB?**. ££>t. 02 314. i^CJtoTff 

w:, iti .Less i os#r$£#i-s tma>£>& s» 

I2(|lti. £OSW2.fc*tLT. 02 2t*ctS 
4 £02 1 (a) fcifct£olzLTtmmm?)±fr$>W 

L^x&ztizx ■ox 2Wt<mfflmws&mm 
fc«2oa*f**^-4tm*»^*6*ii3 mmth 

(02 1(b)). 

[0045] ^v^t, »K2^a«t, mzmima 

(02 1 (c) ) . £4>t, P)«tLT021 <d)R 
tMe) t*rf J: 3 t. M k^JEPk k 

[0046] «&t. m&zw»mffi&<7)o*>. m2(D 
fmm^tmmm mm) tmzixsmt 

tl (021 (f ) ) . £*l.tJ:oT. SSl<9Jgifr*£ 
h (023) . 

[0047] (HJft«®8) 02414. *JtfB03%7C 
7 * >y ?«$Afl«§aft: cfc &HWBB803&7C7 
*h-v^«^fW»ffitBKW-*fc«)«)Br, 02 
4<0(a)^>L(e) tt#ie*R«Bt*fc»0«* 

»iffl0T'$>s„ 4fc, m25\$z\<r)-mxmi%tihm. 

(fymmxht. $£t. H2 6tti<ofWt)5rJfefcJ:-5 
•Cf^!§aS3<5i:7caJlf*^jt$:^-t#ftl0-C'J)l». * 
fJSftt. »Rl±fc»2<0JB»f*t* , t*tm*»«>* 
4MR3tm»t6. £OSK3fc*tLT. 02 5 K« 
•TS4 £02 4 ( a ) &fCt£ 3 t LXmMRMfr 



t>w l mx hztizx ^x2<X7t<mmmmmmim(P 

S4(4. l>)fBSISS<7))e«2^^L6<0tOk. 00 

mmmmizfmLxmit>titzh<7)zm^&. at. 

BftR2±fcft 1 ^)H*f****f Stm*»^!fir6|» §12 
(024 (b) ) . 

[0048] m^x. mmzmmi. mt<m4£.x 

SMEPSrfB (02 4 (c) ) . §£>t. HUMcl/CH 

24 (d) ts-ridt. »«2^wB-rsik-c. s 
jfsfscos^s 2a»o*ffla»6'5rs£aMflBia { »£ 

■k^tmmm mm) zmtLxmrntti 

(02 4 (e) ) . ifttJ^T. ftiaMff***? 
itmkSSlk*»4>*4 3«7WJfflflB&WBJ*3*i4 
(026) . 

[ 0 0 4 9 ] 151 ?MWm 2 & V* 1 6 O o ^ V vm*> 1 
OCO^rffit *> k^WC 3&7C7 * h- >y ?f§&$:MttW 

izmuzmmmmTizmt. 

(SQtni ) 15SH*S)K«l2ttk^<f^?*atJ:S 
3iJC7c7*h~v^lSA^>fHB*fT-9fc. ^^T'Ji. IS 

i ^gjf*s-*rs««k ut . ^yt-ktsmsm. 
^nrnx-hh^ym^i^ym^ (vxr. pzrm 
mmmim.6) t. m2<r>mm*&n+&vm 
tixmit^mm^m (mmmi .4) t$mw 

[O050]*"f. ^Un^aStUttPZTjBaSJtt 
2um<mmBl&.lK. at. ^O^HSr^-yhr 

8/im)gW1fJi (0.4^tm«iE^A^->-. y\'?- 
VfRW2mm) Mr*-*fi*frEPZTSBBtlf LST 

tioepl. mmo.2vm<m*zft^2&5t<7>m 
U2d^mmm*frtmf&z®i\LLtz. at. 15 

IB2<>C7C<0PZT|»BflBi**t6»iU:t. ^7"^ 

mmttimmfimzfi o . 2 ^ mmmwm tr* »/ 
l^-hTiajraL. i5iEo.8/zniffl«HiBs*^rrsa 

0 . 2 xi mcoa^^^o 2 vd&>mm&*ffi. 1 
fz. x-yhTu-vx-mmi. mir&jtm 

imz turn 1 0 mm 0 k t «k -5 x 3 a7c%- 

[0051]^. 4^P-I35#££tf 3ajc^«ifl|jt4> 
tov^Tt). l5IBH)5fe^®20#«7o-fextfi!V^. 

0JWH^3aC7^JW«mht±3*tfc*J6 
tift0.2i«m<OPZTaBllfc»JftL. O.Sjum^fll 
jt<O+ift»t0 9 T'^ Lfc J: 0 ^T^-mm 
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ft Lfc. iKfc. ttBaPZT«HP£HtttJh£, ±i£co 

com{£?4m&£ttmto.2umcr>pzTb<?)i om 

[0052] mm2) z z -era, m 1 commm^-r 
&mt ix . +9 v ^tsmmm^mxhh p z 
t (ffl*f*»2.6> m2nmifrmzfttz>tt®t 
ixmtwmmsmi mmi.4) tim^\ 3 

&7c*3-JWfflfl|ji. &t^H^**tr3fc7cH»ffl| 

JljgTLTlll^flj^, *-y h7\s-hX-m!mLX#) 
0.2umff)PZTmmB8LLt:. VMZ. fiflEPZT 

mmiizwattrj mmsttmmfimms.Wir lx ehe 

IfiBa. *>•/ h7U-hXWmLX$l0.2um(OWt 

it^mmarmmmzBfcLti. zti* i ohmojr 

U 10ffl»ft^)PZTi:ljMkir>f»«^*mk<033[ 
SlMRfcJBlfcLfc. «ffl3lifcWlT*flJtxfc«>tf> 

xmrnmizwi^xxmepL. x-yhyu-hxnm 
t&ztx&mmmmfcLt:. ztitz^x3<X7t 

[0053)4^. r^mz-ktj 3 &jifflmtm* 

v\ WToidfc#$?Uw. fjfet*^s?L^3»: 

7C%-^»fflit±tC±a LtlUmX'ft 0 . 2 a m<T) P Z 
TflllfcJBflRU M^liSCTlT'ffl^^+ffeSSt^- 

p z Tco^^-«it±t , m&3*f-mim&&ft s l 

fc*&kP?«cLT* 0.2/im<0BMt4r>f*»^«fl 
k0.2jumOPZTkm0E»#c9£SflJllSt£$ 

[00 54] (HMCT3) BUlB»5«^©2^t,k^<# 
g*StJ:5 3»:7c7* h-'y?£ a B BOft^£ffo£. 
r^Tii, Sltf>8ifr*£*-*-S*ffifcl,T, f-^y$- 
•^trl!?ft1l!lfi-&««T'$>l»PZT (Jgff«»2. 6 ) 
k. m2^g^*Sr*-r^«^t LTtKIM 5 H (®i»r 

$»i.5) t*m\ 3d$m-mmim. &ipf% 

[0 0 5 5] *-f % ^yn^«|0:{CPZT^?S$-5iS 
STFtTEBaWifiikTO. 2jum<^WH*»jSt 

fc. ore r^^JS^^yhr^-htHfeJifflUJt 
m&mm 1 t-sv ^ t nat& 0.8/4 

-ffMBflia SS£±!fi P Z T9Mlc» L ST T« 
EPU SSft0.2;um<7>3*£fto2^#JMtiI 

?5c?co*ffliiH«i*«TsawR*HftLfc. ore ffie 



*sau B?ie<7)o.8//mjgffl«js^^r-rss5:Hijieco 

**^2<>C7C«BIW«a&*jRLfc. %<Wk. *7br 
U-hTUD&U fflB2»5c^«SflBtS:WtS^llSr 

mtu:. mivwm&L. tmixuztiietii 00 

[ 0 0 5 6 ] 4fc % ^h^#££tf3&7cffi»Jfliii4> 
fcOVvcfc. ttB3tlt#»2, 3*>fl*7tHrXfc:fi! 
v\ OT<0J:3fcfWILfc. 4-f, BulE^iolcLT^ 

s?L£ 1 offiM<7)3&7tt-mmffim±iz±&itzjjm 

T»0.2*tmOPZT»ll*»jftL. Hife^lT'fflO 
0 . 8 m^fi|jt<7)c}3^tll9 T'* I o 

-hTSfeJftSLIlfcLfc. I5IB«0PZT<7)^- 
«Bi±e ±ao%-^»HiJiSr^«tfe«^kR«K 
LT. 0. 2Atmc7)^U-f $ KfcO. 2x<mc7)PZTi:CO 

[0057] (mmm4)m&m3m3iz%>t~i<ft 

mmklZ £&3 * h - -y 9 & AOttK Srff . 

istMimm&ttftX't> 2>pzt ( mm® 2.6) 

k, ^2<7)g*f$$:*-f SW^k tT^'J'f $ Y (Siff 
[0058] t-f. >-U3>»RJi(=PZT^?gSr3gi 

arFLiiMawB»» ^yhru-Yx-mmix^o. 

2/tm(?)PZTII5;MU;. o^'t. I9EPZT» 

•y hTl/— bTSytBSLT^jO. 2um(0tf ] J4 5 
• WiJftStfc. ^^SrlOHI^OjgL. 10ii»!^P 

H>rfe»S^J 1 -CffiVVfc t C7) t ffljtt: o . 8 mff)^l-m 

rnm^-tmtrmm^mmmizWL^xxmm 

[ 0 0 5 9 ] ^%-SMJ-**tr 3i)C7n«»HJBS«p 
fcov^Tt, tSEHIBBtt2. 3«#S?7-o-fex^o 
filTOAdfcfWtfe. **\ WETfraitfc3* 
7C*&-WI}HB6±tcWE ItllT&X-ft 0 . 2 // m<0 P Z 
TWtt»*L, Hifi0!l > efflv^o.8//mJHa!«RS 
^+*»KH9 T'*L^ J: 5 *^^-fll»*-*-*ffl* » 

LSTTflWLfcft, *vh7U-hxmmt®itl 

ore «EopzT<o^-flfia±e ±a^% 

-«W«a*fWIUfc«^kR«tcLT, 0.2^mc7) 
4fy-f $Kk0.2//m<0PZTtCDl 0ffl«|»<0%- 

[oo6o] ( mmw 5 ) *mmw5u.mi nmvrm 

S#t4«»k UTf-^y**trKflSlttl^tm-C , *4 
PZT (g«fsfi»2.6) k. m2co®Jf*^*i-§« 
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mm<Dmm4 c t t^x 3 &7c*p-E8B8it. & j # 

[0061] £1\ ^'J3>S«±tPZTj§?S^ai 
^U0(^BL"ro.2/zmWSfflBI*»BEUfc. O 
iO?i*M£*yhTl'-hT1&*raU.:f&. iT 
IBHSSffl 1 (cjflv vfc t O t 0.8// mOifej-jgSJ 
SS£fflSP Z TWRlcff L ST T Mm L . 

Sr^O . 2/im|HlKMffiL*-y hT-^-hTia^L. 
fc. *Of£, *-yF:TU-hT«U iwfE2&7COJS 

igsr-e^ni oignosLfett. sste^astfHF- 

U PZT03<5C7^ffl»H«ft*»|Stfc. 
[ 0 0 6 2 ] *fc. ^-S5^^^tf3<#C7£^fflfltJt* 
Ciov t . ttEggjtaftgB 2 , 3 <0f£S?To-bx £ft 

MLtl0.2vm<7)PZTt0. 2umCD^VA $ Yt<?> 

i ommco^-mmmmi.iz±M uzumx-m . 2 u 

mWPZTSS^ML UffiiaiWlTfflvvfeO .8 
^ mfflJHfll@ff)<t'*aW:@ 9 Ltzi. d 

HWSSLfflfcU;. JXfc. MieoPZTc7)7F%-fliji± 

±a^^fl«wijt srWH t mmiz i x . 

0. 2 J um?)7i? , .M 5Ht0.2^m(7)PZTfc<7)l 0J§ 
PZT<03<WEH«ll»t»*Ufc. 

[00633 (mmm6)mmmm5izht~3<ft 

WmizXh 3<^7C7 * h - -y ^ttAOfHH&fro fc. 

IZX'li. »l<0JB*r***f**Wi:LT. 
*tr»flSI«i^tm-C*6PZT (JB9r«»2. 6 ) 
fc, 820S^££t-|>»8iLT*'.M $F (®$r 
mi. 5) fc*JBv\ 3^7c%-OTfflJt. fcitPF 

[00 64] t-f, ^ynyfflLBrPZTjiigfcjg* 
jSTL@feM*tT0.2win<?D^[KS:^L^. & 

m^i-mzmiPZTmmzwi^xxnmi. m 

fc. *-yh7*^-F«*U B«ie2<>5£(y)li 

«Httt^«t6»«*fflfl:Lfc. mz. mi2d$t<7>p 
zTmtmtt-tmi&tiz. an a $ vmsa*® 



0.2;ummigM?BU *>y KTU-FT*!»SU 15 
Wr>Q.S>xmmWm.*tthW*mi<r)XVA 5 F 

x mnmrntt ix mm i - >m%& & trz 

4U PZT03<X5c%-fiI«H8Jit»jRL3t. 
[ 0 0 6 5 J ^%H»»^*tr3»5cH)HI«e+ 

*Ufc0.2jum<OPZT|iil*»jRL, B(fie*S60<Jl 

•yhrw-h-c^sraLsiftUc. mieopzT 

t|i|«tC;tT. 0.2/im<?)^'J>f $.Vb0.2um(T)P 

Hfl*»*L. PZT(03<WcSa»M«i*»jSLfc. 
[006 6 J ■<SaW7)|}£3afiB»6fc*,i:^<fl» 

^triRflSIWl^aflT** PZT (Je»f4^2 . 6 ) 

t. m2?>mmmtt-tz>tfmt lxxva $ h (a*f 

[00673 t-f. is0 3>£fc±.lzPZT®mmM. 

mrimmm* ^-yhru-hTmrnixm. 

2/xm<0PZT»||*JR«Lfc. i^t:, fffBPZTjSM 
±fc. ^U-f5HM^?aS:3i»STLIl]teM^ *-y 
bri^-hT*f«!®tT^0. 2x/m^'J-f * Hfflt 
S:»)SL^. iitSrl 0E**9jgU lOJiaB^PZ 
TkJK'J-f 5 Hk«)X5l«lil«r»jRtfe. ifcfc. 
« 1 "Cffl^fc fc Ok Ml#0 0 . 8 mO^-jflBfflit §r 

fit. ft±SO^'J-f 5 FJRfcOWCteO. 2umX'\i 

\tyAx.-yj->?M&tf*+ftTh->titziib. men ■ m 
Wt. m%.mfti5umtm<it:. one wiess 
mmmzy zm\ ^xmummm tmt ix 

PZT»*«ftii*MSLHftL>t. 

«S»*t. PZT<03iWE««lflBft*}BRtfc. 
[00683 ^^:. T%-^*$r#tf 3^7C^W«jt4' 
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3 <k7c%}--mwffim±i l z±.ft(7)ij&x'%) o . 2 u m<op 

ZT»]R£#j£U mfle§Q6mYfflvvfc0.8jum*| 

6ffi£ffl^TT3EiJEPU:fjL *-y hTl— hTISflUI 
LHfcUi. firiBOPZTco^-flfjiJ:^ t? 

Lfc*£ t LT, 0 . 2 m 
'J S H t 0 . 2 ju mCD P Z T t CO 1 0 . 5 EJ8# 

teKLM S H^MSrVX^t LX. YyA^v+vyx- 

T»t«»a*jiij»Lfflfl:Lfc. «at£. »g£^&;s 
*u pzT03<tocs«ai3t*»jaLfc. 

[00 69] (HUMS) f?IE!S*U$»4fc:ifc^<# 

■ktsmm£-&ti®Th &pzt ( Biff ^ 2.6) 

fc. m2<0®Sf^^rs«¥tfcLT7*M^vXh 

[0070] ft. isoa>mi±izpzT®mmM. 

Hfgft 1 T'fflV >fc t CO fc |S|«^ 0.8// mcO%-Jf »ifi§ 

$^o . 2jjimcDm&£i^2<!ttcvmmtmztimL 

fc. -^coflL *-y hr^-hT-floiiU BUie2<5C7CCOjg 

p zrmmm^-tmm±^ y * huvxhwti 
u KriBoo . 8 m mmmmmmm.mzic&m^?- 
fjEPL. &o. 2um<7)mz-zn^2tt.jccomMmmz 

MLt. -ecOflL *yh7^-hT-M&U 1516(7)2 

fflx », f-y^SHajWi t tz X 0 7 * bis vm 

[ 0 0 7 l ] *fc. *%^#Sr£fr3tf3nE»J»jt«p 
tov^Tfc. ffif£iiifccO«2£2. 3<0ft*7*cMrX£fl! 

v\ aTcox^zamuz. t-r. msi^xoizix^ 

MLtz 0 . 2 jumcOP Z Tb 0 . 2jum<7)7 * WJX V 
kcoi 0^»Jc0%-«jt±t. JtaLfc^ST. i&O. 
1 2jum*>PZTfm£»j£U WiW 1 TfflOfc 0 . 



T^ratSftLTt. <Jcfc. BufecoPZTco^Sp-ffijl 
Ts 0.2//mC0;tf'.M$Kfc0.2;umcOPZTfccol 

^fflx >y ^y^tcjfrc: i: fc J: 0 y =r =Jx bMi 
»*U PZT<03JX5E)IWH«i*»j«Lfc. 
[007 2] (HitW9)frlSHJft^ffi5ti,i:^<# 
gWrftlcJ: & 3&7C7 * b-vf&ikvimift-ofc. 

zzxu. moimmmhvmtLx. 
^tsmtm&ttmx'h spzt( jB*f*tt 2.6) 

■f. ^V3>mLkizpzT®mm.mL®mmi 

*-y hTV-hT-maUcf*. IQtMl -CfflV^fcO 

k Ha* o . 8// m«^-ja«aBt*^rr*at«riBP 
zTmmznL^xxumL. m^mo.2um(r>m^ 

i^-hTDn&U Me2^7cc7)iS««itJ^i,»)i^ 
BHfcLfc. mfie2^7C(0PZT^fflji$rW-ri. 
£RtK. ytbUitXhmn&ZftO. 2um®K& 
ffiL. *-yh7 , W-hTJ!M8aU» I?fec00.8x/m^ 

TTlsiJEPt. ^0.2/imcoS^$r^o2»:7C^ffi« 

-eco^, y*b~?x7*m^xm>?mz 

7-u- h vim vmi 2 d&(ommmzG~finmz 
mtuz. m.mmm^ mm. wmmtxmt:* 

>^iS«S^ktcJ: t )7*M^i/-xM^i^L. P 
Z Tco 3 <JC7C%— ^M«3S^?gfife Ltz . 

[0073]*^. ^%-a5^^-t-03<j^ciawt8iitp 
to^Ti. msgm<wm2. 3<ofmra-tx^ 

t?Uc0.2//m<OPZTi:0.2ximc7)7^ hP^'Xh 
0»«W^««l«6J:fc±i*Ufc*JfeTtt0. 
2/xmcOPZT«MSr^t. IMS2ltMsMlT«V^ 
0.8^ m)f ||Ml3ft<0(f>Atf {=B 9Xyf:tm.d 

-htDMSlLHfllLfc. iXK. Biriet0PZTc0^%- 

tT, 0.2/imcO^U-f $ h*k0.2/imc7)PZTi:cO 

sB*t, pzT«3j>saraii«ui*»iSLfc. 
[00 74] (nttnio)mEHtmi6(=(>k^< 
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-f. ^'Jn>a«±^SBT^SriiMjgTL[Il!lS^ 
* yh7*U— hTl^jlOSLT^O. 2>umc7)SBT 
»H£Jg)£L*:. H5ieSBT^±{c, 
^S^jSMSST LliH^^a. * v h 7V- h??m 

m ixft o . 2 // m <7)7 * hu *jx vmmmfo ttz . 

itlS: 1 OtH^DiiL. 1 0)g$#(0PZTi::7*|-b 

[0075] JJctc. ffiEgttH 1 TffiV^fcOkHtt* 
0 . 8 At m<0i&-S«l«3§**tSS&i!ffi<0XS»Ji 

3eat*»*Lfca. * v hy-u-hxDa&LmitLtz. 
hmm-?x?kLx. *74x.~j*>?x'%mmm 

U SB > ro3a7cH«!l«ft*»«tfc. ifc. 
l^**tr3»3cHJIMi^fcovvct>» 1ffigtfto& 
©2. 3<0ft*rn*XfcftV\ £lT*>J:3CLTft* 

tzHmx-m 0. 2 At SB TMR t . KfieUM 

tLT, 0. 2Atm07* hU^ht 0. 2,um<7)SB 
Ttw 1 0. 5«* ( 7* h^'ft±i:=5:Sj: 

3t) <v3mwamzm.Lm®Lx . f^-mam* 

x.y^y^{c»x.^,fil»<i:^(iff< W:. <KtC firfB3c 
LXrt?->R%&ZB£l1z®, XvhTU- hxta 

jWR*v^f:Lr. F^x-y^^-exsa/fffiii 
ymicm-zttxtyxvj si«»Hfc*u sbto 

t 0 0 7 6 ] *fc, *HStWIt*(i^ 1 cOJSiff^SrWr^ 

ttmmmst Lx^mmuzt^ wuz&txm 



h. £tz. ^fc^StT««fc^l«@i:^fgfc*lgJS 

<7)Mzmt>tihi><?)X'\&s:<. mrnwst. wmfa±m 
<n^hmim.-mtthzttfx'%h. ttz.*m 
tmx'it. mmzx-y hru-hx-n^tz^. ^mw 
7n-txx-mmztix x 5 %imm yy^mm 

*imt%h. xmmmxii. memmcofmrn. 
& XT/mm j.mzmft%m%Tx\ *izmwim*&Bl 

[0077] *WR*m&mmmfmmi,zm-i 

[0078] 

[fKB<^»*] ammitzXoiz. mmtzxtat* 
&.T(va&z®zt#x'Z&. 
( i ) tju ximiz ! i£m%m&*<\<7)T^-m<?)m 
xt%mzftoc\b#TZ hcr>x\ fm>m®mmi& 

ttfx-th. 

( 2 ) iS,ft«03<K7C7* hx-y ^NiA^fW 1 

tfx-th. 

miM^mtfhc\tifiX'%h<r)x\ m®m*?m 
■thzttfX'Zh. 

[02 ] 1 ^ISwmSix^SMt Wffllf 

[H3] *mm®l<7)3tt.jty* h- y^fe B B B^f^[ 

[@4 ] ^mmm lw&jtv * v-v tis&twm 

mwzmmixBjs&tuz3<k7i7* b-v 

[06 1 *fH8<035Wc7 1 h-7 m&ftmmwizx 
&mmm2<?)3<!5t7* b~-y ft&afflmmzwL 
m-z>tz#><rmx'bh. 

[07 ] *»»cj:4 hx^^ttfi<ofW* 
[08 ] 07K*imfflvvc^ft$ti£3&,^88fii 
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it^*-rs 3 Kit? * v- 1 ?&&cr>~m*m- mim 

[09 3 *#Hfc: «k h 3&jt7 * Y-v fmnftKfj 
[01 0] H9lc«*atfflViT«K8*lfc3iWEJ«i 
0T*&&. 

[01 l]*5^fcJ:43^7*h-??IS**)fl* 
[012 3 01 lCii^£JHvvc#jS3;Kfc3&7cW 

[01 3] *»!803»7E7* h- v ^ttftft«Riffc: 

J: smkbs 3 *> 3 »:7t7 * ^ m&wmm;* 

[014] 3&7C7*h--y? 8hSifHM<C 

ctsiis£^«4£7)3»:7E7 * h-y ?m$&>ttmm 

[01 5]*SM£J:S3^7*h:i??Shft«0flsl! 

mx-mzti&mvmmx'&i . 

[0i6]0i 5tc^M£^vt^jft£*ut3&7tjg 
JfflflBtfclrrS 3 &7C7 *h--y ?*£ B B B <0Hy1i£^-t£* 
M0T-&&. 

[01 7] -Hf«*fflV^T»Jfi$*lfc3a7cfilJB«a* 
*Tt& 3&7C7 * h- >y ^ISftO-W* SrtlMHHT* 
S. 

[018] L^*J^vcm$*lfc3»ScE8!8|jt£ 
3&7C7* h^-y7fe 8 B B <7)-<?lJ^^-r^m0T* 

4. 

[01 9] *fS<U!tf>3<K7C7* h--y?il£ B B B «*S§lglc 
J&#»«5<7)3&7U7* b--y7& B B B Ofm*££ 



[02 0 3 *^03(JC7C7* h--y^]|gSf^lB(c: 
J: *9tll#S6 O 3 &7C7 * h - >y ^JaOmfrffifc 

[02 1 3 *S|BJi?)3&7C7* h--y?i&P B f£S!ig»c 

fBWI>£^0T&l>. 

[02 23021 izTjktitmx'mmztiiwnmmmx' 

[02 3 3 H2 2(cS%tfifefflv^»jSSfifc3»c5EW 

mmmzffstmimx'hi. 

[024 3 *»W)3«JE7* h-v^lSft(Mae»c 

1 4H]i^©8co3<X7c7 * - y m&ofmmz 

WRthtz#xrMX'b&. 

[02 5 3 02 4(^^rffiT'3iffl$m»SiO^0T' 
#><£>. 

[02 6 3 m2 5lZm-m*m^XBf£,Ztltz3<!Kjim 

3-m2<?>miftmzii*&ttmij>t>%&fm. 4, 

5, 6-S. 7-7* h^X?. 9-7* 
M'y'Xb, 11a, lib, 1 1 c-lS, 1 2-fit 

Wlxt—i;^ i5a, i5b, \5c -wmm^ 1 

6 a. 1 6 h"-m&asmm. 17 a, 17b-« 
MWm. 18 a. 18b, 18c-»8ISfflo,-Kyh, 

19-iIfftfL 2 0-flffffSS* 21a-jSll/-f 
3t, 2 1 b-JR2L'— 2 2a. 22b-$7- 

2 3 a, 2 3b-5t9fcasSP. 24 a. 2 4 b» 
#JHS^fligV-7. 2 5-fi««». 2 6-ffi*. 
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